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Pulmonary oedema is a well-recognized symptom complex which may occur in either chronic or acute form and be precipitated by a variety of different causes. The factors which give rise to oedema in other parts of the body also operate in: the lungs, but it must be 'appreciated with a difference in as much as the alveoli and capillaries of the lungs are directly exposed to the atmosphere and the whole of the circulation of the blood must pass through the pulmonary circuit.
The general factors which influence the production of tissue oedema may be stated as follows:
(i) Normally there is a higher hydrostatic pressure at the arterial end of the capillary bed than at the venous end, as a result there is a tendency for fluid transudation into the tissue spaces at the arterial end, and absorption at the venous end, owing to the greater osmotic attractive force in the blood vessels. 
Pathological findings
At autopsy the lungs may be pale or dark, depending on the amount of congestion, and will be heavier than normal with pitting oedema. On section with a knife frothy fluid escapes.
Clinical manifestations
Pulmonary oedema may arise suddenly and dramatically in acute form, or may be superimposed on a previously chronically congested lung. In chronic cardiac or renal disease it occurs often in the night with alarming symptoms of dyspnoea, orthopnea, suffocation and anxiety, and with the production of large quantities of bloodstained and frothy mucous from the mouth and nose. On examination the hvait sounds are obscured and coarse, the bubbling rales will be heard all over the chest. Hydrothotax may also be present.
All efforts should be directed to preventing the onset of an acute attack, and therefore the recognition of chronic congestion and oedema is important, as in cardiac disease it can be controlled by appropriate treatment. Chronic oedema may be recognized by dyspnoea, irritative cough, and on physical examination by the presence of rales starting at the bases and then later extending upwards. It must be group.bmj.com on October 19, 2017 -Published by http://pmj.bmj.com/ Downloaded from emphasized, however, that oedema may exist without rales necessarily being heard in the lungs. It can be recognized earlier by radioscopy when increased hilar and perihilar densities can be seen, fanshaped in distribution and spreading to the bases. In more advanced cases of congestion and oedema the radiological appearances tend to be confusing, with mottling, usually basal but sometimes more generalized and resembling bronchopneumonia or miliary tuberculosis. Early oedema may also be recognized by spirometry when a diminished vital capacity is present.
The common type of left ventricular failure is often characterized by attacks of paroxysmal dyspnoea, unassociated with exertion or ex-'citement, and with the patient in the recumbent position in bed. In these so-called attacks of cardiac asthma rales and rhonci need not necessarily be present. The attacks are precipitated in the recumbent position because the lungs are then more engorged than when the body is in the erect posture. In the upright position there is also more room for ventilation and the diaphragm occupies a lower position. It is also possible that in the recumbent position there is increased venous pressure on the respiratory centre. Cardiac asthma may be distinguished from ordinary asthma by the history, evidence of cardiac enlargement, and ir its more acute phases by the fact that in bronchial asthma the sputum is coughed up after and not during an attack.
The treatment of pulmonary oedema is dependent on the operative causes. By far the largest proportion of cases met with in practice are associated with cardiac disease. If seen in the acute phases an immediate injection of morphia gr. X is essential. The addition of atropine gr. i/ioo has often been combined, but in view of the fact .that the oedema fluid is a transudate rather than an exudate, its efficacy is doubtful. Should signs of venous congestion be present a venesection of at least one half pint is often helpful, and in the more severe cases pure oxygen if available should be administered. An intravenous injection of 0.25 gm. of cardophylin also often-relieves the dyspnoea by causing relaxation of bronchi in any spasm which may be present. For the subsequent treatment rest in bed is necessary with a course of ammonium chloride and intravenous mercurial diuretics such as neptal to lessen the oedema. Digitalis in the form of powdered leaf is most valuable if there is any evidence of congestion, and should be given irrespective of the presence or absence of irregular cardiac rhythm. As has been previously mentioned the prevention of an acute attack is far better than its subsequent alleviation; therefore any patient who gives evidence of lung congestion by increasing dyspnoea, orthopnea, the presence of rales at the lung bases and attacks of paroxysmal nocturnal dyspnoea should be put to bed for some days and given mercurial diuretics and digitalis. In the course of acute or subacute nephritis the restriction of fluid and sodium will help to diminish the chances of oedema. Saline purgation is also helpful in eliminating fluid. Penicillin should be given for any (usually streptococcal) infection still active. Should acute oedema occur, venesection with the administration of morphine and oxygen is indicated. During the course of chronic nephritis the onset of acute pulmonary oedema is often terminal and again venesection, morphia and oxygen are treatments of choice. In all forms of nephritis mercurial diuretics are contraindicated. In nephrosis a high protein diet is rational and should oedema occur intravenous protein in the form of plasma can be given, provided no evidence of heart failure is present. The oedema of wet beri-beri is believed to be largely the result of right heart failure, but lung oedema may occur also with left heart failure. The patient should be treated with vitamin B, by injection, and also by mouth. If there is evidence or deficiency in plasma protein this may be administered after the heart failure has been dealt with. Replacement of serum protein is of course essential in the treatment of famine oedema.
Fortunately the last war produced no cases of gas casualties, but in the 19I4 war they were all too frequently seen as a result of exposure to chlorine, phosgene, chloropicrin, and the fumes of mustard gas. The patients were often unaware of their exposure, particularly to phosgene, and the onset -of pulmonary oedema was delayed. ' 
